
AD

GRANT NUMBER DAMD17-97-1-7139

TITLE: Effect of Inherited Breast Cancer Susceptibility on
Treatment Outcomes After Conservative Surgery and Radiation
Therapy

PRINCIPAL INVESTIGATOR: Asa J. Nixon, M.D.

CONTRACTING ORGANIZATION: Dana Farber Cancer Institute
Boston, Massachusetts 02115-6084

REPORT DATE: September 1998

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for public release;
distribution unlimited

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.



SREPORT DOCUMENTATION PAGE Form Approved
R OMB No. 0704-0188

Public reporting burden for this collection of information Is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collention of information, including suggestionsfor reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
September 1998 Annual (1 Sep 97 - 31 Aug 98)

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
Effect of Inherited Breast Cancer Susceptibility on Treatment Outcomes After
Conservative Surgery and Radiation Therapy DAMD17-97-1-7139

6. AUTHOR(S)

Nixon, Asa J., M.D.

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

REPORT NUMBER

Dana Farber Cancer Institute
Boston, Massachusetts 02115-6084

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING

AGENCY REPORT NUMBER

U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

11. SPLN1 999 0 225 1 9 8
12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution unlimited

13. ABSTRACT (Maximum 200 words)

The recent ability to test for an inherited susceptibility to breast cancer raises questions about the use of
radiation therapy in patients with inherited mutations in BRCA1, BRCA2, or other breast cancer
susceptibility genes. The presence of a mutation in a tumor suppressor gene, such as BRCA1, may have
implications for patient management if patients with these mutations can be identified. Specifically,
treatments such as breast conserving surgery and radiation therapy may be inappropriate if these patients
are likely to be more susceptible to radiation-induced carcinogenesis or if they are more likely to recur
locally in the breast because of multicentric disease. We have to date identified 90 eligible patients
diagnosed with breast cancer at age 38 or younger and treated at the Joint Center for Radiation Therapy
(JCRT) between 1987-95 of the 263 whom we expect to eventually contact. We have begun contacting
these patients for a questionnaire/blood draw session. Lymphocytes from these patients will be collected
and immortalized. At the end of the two year collection period, testing for the presence of a germ-line
BRCA1 mutation will be performed. Treatment outcome will then be compared between the groups of
patients with and without mutations in BRCAL.

14. SUBJECT TERMS 15. NUMBER OF PAGES 7
Breast Cancer

16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT

Unclassified Unclassified Unclassified Unlimited

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) USAPPC Vl.00Prescribed by ANSI Std. Z39-18 298-102



FOREWORD

Opinions, interpretations, conclusions and recommendations are
those of the author and are not necessarily endorsed by the
U.S. Army.

__Where copyrighted material is quoted, permission has been
obtained to use such material.

Where material from documents designated for limited
distribution is quoted, permission has been obtained to use the
material.

__ Citations of commercial organizations and trade names in
this report do not constitute an official Department of Army
endorsement or approval of the products or services of these
organizations.

In conducting research using animals, the investigator(s)
adhered to the "Guide for the Care and Use of Laboratory
Animals," prepared by the Committee on Care and Use of Laboratory
Animals of the Institute of Laboratory Resources, National
Research Council (NIL. Publication No. 86-23, Revised 1985).

.X'For the protection of human subjects, the investigator(s)
adhered to policies of applicable Federal Law 45 CFR 46.

In conducting research utilizing recombinant DNA technology,
the investigator(s) adhered to current guidelines promulgated by
the National Institutes of Health.

In the conduct of research utilizing recombinant DNA, the
investigator(s) adhered to the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

In the conduct of research involving hazardous organisms,
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in
Microbiological and Biomedical Laboratories.

PI - Signd"ture Date



Grant No. DAMD17-97-1-7139

TABLE OF CONTENTS:

Introduction ........................................................................... page 5

B ody .................................................................................... page 7

C onclusions ........................................................................... page 7

R eferences ............................................................................. page 7



Grant No. DAMD17-97-1-7139

INTRODUCTION:

This study will investigate the treatment outcomes after conservative surgery and
radiation therapy among a cohort of young breast cancer patients who have BRCA1
mutations and a similarly-aged group who do not have mutations in BRCA1. The blood
of young patients diagnosed with early-stage invasive breast cancer will be drawn and
tested for the presence of mutations in the tumor suppressor gene BRCA1. At the end of
three years, treatment outcomes will be compared between the patients in this group who
have a mutation in the BRCA1 gene and those patients who do not. Blood will also be
stored in order to test for mutations in other breast cancer susceptibility genes as such
genes are identified and testing becomes available.

Breast conserving treatment has become a standard option for the majority of
patients with early-stage breast cancer based on the results of randomized clinical trials
demonstrating equivalent results to mastectomy (1). However, the recent ability to test
for inherited susceptibility to breast cancer has raised questions about the use of radiation
therapy in patients with inherited mutations in BRCA1 or BRCA2. The presence of a
germ line mutation in a tumor suppressor gene, such as BRCA1, may have implications
for patient management if patients with these mutations can be identified. Specifically,
treatments such as breast conserving surgery and radiation therapy may be inappropriate
if these patients are likely to be more susceptible to radiation-induced carcinogenesis or if
they are more likely to recur locally in the breast because of multicentric disease (2,3).

The dose of radiation to the opposite breast from standard breast irradiation is
typically several Gy, and this dose has been shown to induce breast cancer in young
women. Indeed, recent studies have suggested that young age at the time of radiation
may be the most important factor in determining the risk of radiation induced breast
cancer. In a recent analysis of Connecticut Tumor Registry data by Boice (4), for
example, the association between radiotherapy and the risk of contralateral breast cancer
was highest among women who had breast cancer diagnosed before the age of 35.
Young women with breast cancer are also most likely to have an inherited susceptibility
to the disease.

Further data to suggest the potential tumorigenicity of radiation therapy in
patients with BRCA1 mutations comes from evidence suggesting that patients with
inherited mutations of other tumor suppressor genes may be susceptible to radiation
induced tumors. Among 151 patients with Li-Fraumeni syndrome, for example, seven of
eighteen subsequent tumors arose within the radiotherapy field. (5) Inherited mutations
of other genes associated with an inherited tumor susceptibility, such as RB 1 for
retinoblastoma, also seem to increase the rate of radiotherapy induced second cancers.
Eng et al. (6) have shown, for example, a nearly threefold higher mortality from second
tumors among children with bilateral retinoblastoma who received radiotherapy as
compared with bilateral nonirradiated patients.

Data which supports the concern for an increased risk of local recurrence in
patients with an inherited susceptibility to breast cancer comes from Hiramatsu (7) who
reported on a series of 76 patients treated with conservative surgery and radiation therapy
for ductal carcinoma in situ. In this series, 17 patients had a positive family history of
breast cancer in a first- or second-degree relative. In patients with a positive family
history, the 10-year actuarial rate of local recurrence was 37% as compared with 9% in
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patients with a negative family history (p=0.008). Furthermore, of the 17 patients with a
positive family history, four developed either an ipsilateral or contralateral invasive
breast cancer, whereas 1 of the 58 patients without a family history developed a
subsequent invasive breast cancer (p=0.008). This finding has also been noted in a
similar series of patients treated with conservative surgery and radiation therapy for DCIS
in which 40% of patients with an ipsilateral breast recurrence had a positive family
history in a first-degree relative, compared with 11.4% for those who did not have a local
recurrence (8).

Despite the significant concerns raised by these issues, there have as yet been no
studies performed to explicitly examine the relationship between treatment outcome after
breast-conserving therapy and inherited susceptibility to breast cancer. The identification
of the BRCA1 gene sequence and recent techniques to test for mutations of BRCA1 in
individual patients now permits this study to be done. However, relating genetic
mutations to outcome will only be possible among a large cohort of young patients with
early-stage breast cancer treated in similar fashion, of which few exist. The resources of
the Joint Center for Radiation Therapy, through the Dana Farber Cancer Institute, are
uniquely suited to enable this study to be performed.

A second objective will be to determine patient preferences regarding the optimal
time to consider genetic testing for breast cancer susceptibility genes in this patient
population. Since the results of testing may influence local treatment decisions, patient
preferences for the timing of testing assume added importance. Although analysis of
genetic markers of breast cancer susceptibility is now technically feasible, it is not yet
widely available and is early in its incorporation into clinical practice. Before testing was
available, women unaffected but concerned about breast cancer risk expressed significant
interest in undergoing testing in the future (-80%)(9). Recently, uptake of BRCA1
testing in members of extended families with identified mutations, studied in a structured
testing program, was 43% overall but 74% among cancer patients (10).

Much data exist demonstrating that first-degree relatives of recently diagnosed
breast cancer patients recognize the newly-increased breast cancer risk conferred by the
relative's diagnosis. If clinical outcomes are shown to be different in women who have
germline alterations in cancer-predisposing genes like BRCA1 compared to women who
do not, then discussions regarding genetic testing will appropriately be conducted at
cancer diagnosis, or when primary treatment decisions are made. In the absence of such
proven medical value of testing, physicians may still wish to discuss testing issues with
patients at various points along their paths from diagnosis and treatment, to relapse and
advanced disease. Little is known about the patient perceptions of the optimal time to
consider testing, or about the extent to which such decisions are influenced by time from
diagnosis, family history, age, or other issues. Patient preferences, however, should
influence medical practice in this arena which is currently being defined.
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BODY:

Methods: We have to date identified 90 eligible patients diagnosed with breast cancer at
age 38 or younger and treated at the Joint Center for Radiation Therapy at Harvard
Medical School between 1987-95 of the 263 whom we expect to eventually contact. We
have begun mailing letters to these patients to request participation in this study and have
attained an initial response rate of 86%.

The blood collection protocol has been altered from the initial proposal such that
we now intend to immortalize lymphocytes from each patient's blood sample to allow for
adequate supplies of DNA to permit testing for other gene mutations (such as BRCA2)
Once transformed, aliquots of these cells will be frozen for later BRCA1 testing as
specified in the original protocol. To date, 7 patients have been contacted and 4 have
appointments scheduled to answer the questionnaire and to have their blood drawn. Two
patients have completed the protocol and have had their lymphocytes immortalized. This
is in line with the statement-of-work submitted with the initial protocol.

Results: See above. No data has yet been generated from this study. There are currently
no negative nor positive findings related to this project.

Recommendations related to statement-of-work: We are currently on target with
regards to the statement-of-work submitted with the initial grant proposal. We will
accelerate identification of the remaining eligible patients and are in the process of
ramping up enrollment and collection of blood samples. Genetic testing is scheduled to
be performed during the third year of this protocol by which time all of the specimens
should be collected and immortalized.

CONCLUSIONS:

Currently we are on target to collect blood specimens for DNA analysis on all eligible
patients. There are currently no positive nor negative findings from this project.
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